Early diagnosis and treatment of pulmonary opportunistic infection by using polymerase chain reaction and beta-glucan in patients with hematological neoplasms.
The early diagnosis of 58 patients with hematological neoplasms accompanied by severe pulmonary infections of Pneumocystis carini (Pc), or Cytomegalovirus (CMV) pneumonia was made by polymerase chain reaction (PCR) using sputum samples, and of pulmonary mycosis by measuring blood beta-glucan levels by a Limulus test. The effectiveness of early treatment for opportunistic infection based on these early stage diagnosis was evaluated and the results of pathological analyses of the lung at autopsy were analyzed. PCR identified Pc pneumonia in 7 of the total 58 patients (12.1%), and early treatment was effective in all 7 patients (100%). PCR identified CMV pneumonia in 5 patients (8.6%), and early treatment was effective in 2 of the 5 patients. The level of beta-glucan confirmed mycotic pneumonia in 9 of these 58 patients (15.5%), and early treatment was effective in 7 of these (66.7%). These findings indicate that PCR and the beta-glucan method effectively enabled clinicians to diagnose pulmonary opportunistic infection in the early stage in 21 of the 58 patients (36.2%), and that early treatment was effective in 16 of the 21 patients (76.2%). The results of the pathological analyses of the lung at autopsy were: pulmonary tumor cell infiltration in a total of 5 patients (2 with ATL, 2 with NAE and 1 with AML); infection in a total of 6 patients (2 with ML and 4 with ATL); and diffused alveolar damage in a total of 4 patients (2 with ML, 1 with ATL and 1 with AML). CMV infection was confirmed in a total of 5 patients (2 with ML and 3 with ATL), and mucormycosis in a total of 2 patients (1 with ML and 1 with ATL). Despite these findings, Pc and other fungi or bacteria were not detected. Early diagnosis and treatment by the present PCR and beta-glucan method were useful, but the underlying disease and its disease state influenced the clinical outcomes of patients with terminal pulmonary infection caused by CMV or mucor, suggesting that prevention and early diagnostic measures for these infections remain to be established.